RECOLLECTIONS AND REFLECTIONS
published a paper which was translated into French a year afterwards, with the title " La Chimie dans 1'Espace ", which may fairly be said to have been the origin of a large part of the work done in organic chemistry since its publication. He studied Pfeffer's measurement of the osmotic pressure of sugar solutions of various strengths and showed that, within the errors of experiment," the osmotic pressure is equal to the pressure which a gas would exert if the number of its molecules per c.c. were equal to the number of molecules of sugar in the same space ". He went further. PfeiTer had made measurements of osmotic pressure at different temperatures, and van't Hoff showed that they followed roughly Gay-Lussac's law for the variation of pressure with the temperature of a gas when the volume is constant. This led him to the conclusion that in solution the solute is in the form of single molecules, and that these exert the same pressure as the same number of gaseous particles in a volume equal to that of the solution.
The direct measurement of osmotic pressure is very difficult except for very dilute solutions. For a solution of i gram equivalent per litre it is about 22 atmospheres, and semi-permeable membranes which would stand such a pressure are very difficult to make. Fortunately, however, it follows from thermodynamical principles that the osmotic pressure as defined above is proportional to the difference between the freezing point of the solution and that of water, and that this result is independent of any particular theory of how the pressure is produced, so that we can find the osmotic pressure by measuring the lowering of the freezing point. It also follows from thermodynamics that the osmotic pressure for dilute solutions, when the distance between the particles of the solute is so 388